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Abstract 
 
Based on the reinforcement sensitivity theory (RST) normal and abnormal personality are located along a continuum. This study 
amid to compare the activity of brain/ behavioral systems and mental health in addicts and normal individuals based on Jeffrey 
Gray theory. This research was a kind of cross sectional research. 50 addict and 50 normal subjects were chosen by convenience 
sampling method and based on age, sex, and educational level variables were matched.  In this research of Gray-Wilson 
Personality Questionnaire (GWPQ) and depression, anxiety, Stress scales (DASS-21) were used. Data were analyzed by t- test in 
independent Groups.  
The results showed that there is a significant  difference between normal and addict’s individuals in both behavioral activation 
system (BAS)and behavioral inhibition system (BIS) (P<0/000), but  there isn’t a significant difference in  Fight/flight/freeze 
system (FFFS) and also there is a significant difference between mental health components in normal and addict’s individuals 
(p<0/000). The results of this study conform to basic hypotheses of reinforcement sensitivity theory Gray and psychological 
conditions of addict’s individuals. 
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1.  Introduction 
Drug Addiction is as a chronic relapsing mental disorder which is linked with severe motivation disorders and 
lack of behavioral dominant, and results in personality corruption. This disorder afflicts millions of people that often 
emerges with other mental disorders and imposes various economical and social costs on the society (Dallas, David 
& Julie, 2010). Several decades research and investigation proved that drug abuse, has a bad effect on natural 
performance of brain rewarding cortex and chronic drug abuse causes the deviations of brain tissues, neural 
transmitters and brain information process regional levels, which appear following drug abuse which are approved 
both in animal and human samples. Behaviorally, these neural deviations reappear as changed and extreme disorder 
symptoms, behavioral and acquired responses in relation to drug rewarding or environmental factors which 
accelerate relapse and thirst for drug during consumption abstinence (Choudhury, Nager & Saleha, 2009). Moreover 
it is not clear why some people develop mental disorders with drug addiction, and there are various views which try 
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to explain this phenomenon (Roberts, 2000; Ayyad & Al-Mashaan, 2003). Gray’s reinforcement sensitivity theory 
(RST) is based on the existence of three independent (But interacting) emotional systems in the central nervous 
system that underlie motivated behavior: the behavioral activity system (BAS), the behavioral inhibition system 
(BIS) and the fight–flight-freezing system (FFFS) (Gary, 2000). The BAS is activated by conditioned and 
unconditioned signals of reward or relief from punishment, and it mediates approach behavior. The FFFS is 
activated by unconditioned, innate, and conditioned aversive signals, and it mediates escape behaviors. The BIS is 
responsible for inhibition or interruption of the ongoing behavior, and is activated when conflicting goals are 
concurrently presented (competition between two approach, or approach and avoidance behaviors), giving rise to an 
anxiety response (Gary, 2000; Corr & Gary, 2002). BAS would be involved in the experience of positive affects, 
and FFFS in the experience of negative ones (fear), in response to related cues, while BIS is involved in anxiety 
states. Furthermore, BIS and BAS sensitivity differences within individuals were proposed to account for 
personality differences: BAS give rise to what is called Impulsivity dimension, and BIS is linked to Anxiety 
dimension (i.e., predisposition to feel anxiety) (Corr, 2004; Gary, 1970). Although the predictions regarding 
personality–emotions relationships from Gray’s recently revised model (Gary, 2000). have still to be clarified, the 
previously advanced relations between positive affects sensitivity and BAS and between negative affects sensitivity 
and BIS (jointly with FFFS) seem to remain generally relevant (Corr & Gary, 2002; Corr, 2004). Thus, high-BAS 
(impulsive) subjects would typically experience positive affects, while high-BIS (anxious) subjects would 
preferentially experience negative affects. In addiction field, the most attention is paid to the behavioral activating 
systems and the most findings about the activities of this system in mankind are resulted from dopamine which is a 
neurological transmitter dopamine release in dopaminergic paths is related to behavioral activating system which 
accompanies with eon ducting movement programmers of this system (Feldon, Gary, Hemesley & Smith, 1991) on 
the other hand, this point is also determined that consumption of the drugs as heroin, cocaine, amphetamines, 
alcohol and nicotine cause dopamine release in the mentioned neurological paths (Michell & Brazell, 1989). 
Gray (1991, 1994) supposed that neurotical anxiety and depression is a result of BIS more activity, while in his 
belief psychotic depression results from BIS low activity and drug abuse is a result of BIS more activity. Fowls also 
suggest that drug abuse result from BAS dominance on BIS (Fowles, 1993, 1994). Loxton and Dawe (2001) 
reported that BIS low scores and BAS high scores both are related with alcohol abuse. Also Kasch, Rottenberg, 
Arnow and Gotlib show that depressive patients in comparison with normal people have BIS high activity levels and 
BAS low activity levels (Kasch, Rottenberg, Arnow & Gotlib, 2002). In the field of stress full life events role in 
health and illness, recent researches consider daily minor life events as "hassles" as moderating the relationship 
between stress experience and illness emergence, A lot of researches as Kanyazev and Slobodskoj (2007), 
Heponiemi, Keltiangas, Puttonen and Ravaga (2003) show more emotional sensitivities towards painful stresses in 
the people who have strong inhibition system. Ahmadi and Ahmadi (2003, 2005) suggest that from 500 drug addicts 
105 persons (21%) have anxiety disorders, while 274 people (54.8%) of them have depressive disorders the 
conducted studies by Sadock and Sadook (2007) show that 90% of those who are addicted to the opium and quasi-
opium are also affected by a kind of simultaneous psychiatric disorder which the commonest simultaneous 
psychological identification include major depression and antisocial personality (35-60%) and anxiety disorder. 
Moser, et al. (2002) found that these two disorders (mental disorder and addiction) are mutual and reciprocal, if one 
believes that mental disorder increases drug abuse risk, because one resorts to the drug abuse to alleviate illness 
symptoms, because wader the effects of Alcohol or drug, one cannot experience anxiety and illness symptoms 
(Ahmadi, Toobaee, Kharras & Radmehr, 2003). By considering the above mentioned researches and with reference 
to mental pathology on the basis of Gray theory, it can be said that perhaps brain/behavioral systems disorder is one 
of the factors involved in people's drug abuse, and sine brain/behavioral systems activity conditions of those who are 
affected by drug abuse are considered in Gray personality theory, the present aim and subject is to compare activity 
of brain/behavioral systems and mental health between drug addicts and normal people. 
 
2. Method 
 
2.1. Participants 
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The present research is a time dependent study, in which two subject including drug addicts and normal people 
are participated. For review the rate activity of brain/behavioral systems and mental health, 50 subject of one of 
addiction quitting centers and also for comparing considered variables an indicative group including 50 testable 
students of one of Mashhad universities are selected. For determining demographical effect, normal group are 
equaled with addicts by considering their age, gender and education level. 
 
2.2. Measures 
 
Gray- Wilson personality questionnaire (GWPQ). this questionnaire which evaluates the rate of 
cerebral/behavioral systems activities and its components, is a self-evaluation personality questionnaire, which is 
designed by Wilson, Barrett and Gray (1990) in England and includes 120 items and for each item there are three 
options as yea, no and I don't know, in designing this questionnaire it is tried that special items content of each 
component be diverse. Each item includes 20 elements that for reducing the probability of agreeable responses bias, 
each one of 10 data of the elements approximately are being corresponded with 10 logical inverse elements. In the 
field of validity of this questionnaire, Wilson, Barrett and Gray (1989) obtained Cronbach’s Alpha coefficient for 
the elements of approach, active avoidance, passive avoidance, extinction and fight and flight: 0.71, 0.61, 0.58, 0.61, 
0.65 and 0.65 for men and 0.68, 0.35, 0.59, 0.63, 0.71 and 0.71 for women respectively, which show the appropriate 
internal consistency of the test. This questionnaire is translated in to Persian language by Azad fallah, et al. (2001) 
and it is  0.66, 0.65 and 0.69 for the elements of approach, active avoidance, passive avoidance, extinction, fight and 
flight respectively and he reported consistency coefficients by halving method as 0.53, 0.57, 0.52, 0.62, 0.64 and 
0.64 respectively (Ashrafi, 2005). 
Depression, anxiety stress scale (DASS-21). Depression, anxiety, stress scale of lovibond and lovibond (1995) is 
a collection of three self-report scale for evaluating logical emotional states in depression, anxiety, and stress. This 
scale includes 21 items and measures three sub editorials of depression, anxiety and stress and each sub scale of 
DASS-21 include 7 items: and each item is scored from 0 to 3. Antony, et al. (2000) utilized factor analysis for 
mentioned standard which results of their research again indicate the existence of three factors of depression, anxiety 
and stress and Alpha coefficient for these factors were 0.97, 0.92 and 0.95 respectively reliability and admissibility 
of this questionnaire in Iran were reviewed by Samani and Jokar who reported its test-retest validity for depression 
anxiety and stress as 0.77, 0.76 and 0.80 Respectively and also they reported chornbach's Alpha coefficient as 0.81, 
0.74 and 0.78 respectively (Samani & Jokar, 2009). 
3. Results 
 
There are 35 male and 15 female in each group, subjects demographical and descriptive characteristics of are 
presented in table 1. (See table 1), and t-test shows that there is not a significant difference between two groups in 
age and education level variables.  
 
Table 1. Means, standard deviations (SD), for age and education level variable in male and female 
 
Normal  Addict 
variable Male(n=35) 
M (SD) 
Female(n=15) 
M (SD) 
 Male(n=35) 
M (SD) 
Female(n=15) 
M (SD) 
age 24.1(2.2) 23.7(3.1)  24.6(3.6) 23.9(1.9) 
Education level 11.3(2.1) 11.1(2.3)  10.5(1.8) 10.9(1.8) 
N=100 
 
As it is seen in table 2, there is a significant difference between addicts and normal people in both BAS and BIS, 
which suggests their Brain/Behavioral systems dominance conditions difference. The results show that addict’s 
scores in behavioral activating system are more than normal people scores and scores of normal people in behavioral 
inhibition system are more than addict’s scores. While there is not significant difference between two groups in fight 
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/ flight/freeze system. Also addict’s group scores in mental health psychological components are more than normal 
group. 
 
Table 2. Comparing Mean, SD, and Student’s t-test for (GWPQ) and (DASS-21) 
 
P t(df=98) Addict 
M(SD) 
Normal 
M(SD) 
Variable 
0.000 16.1** 42.3(4.3) 28.9(3.8) BAS 
0.005 4.3* 29.2(3.9) 42.2(2.6) BIS 
0.001 3.2** 35.1(3.8) 32.8(3.4) FFFS 
0.001 6.2** 21.8(3.6) 12(3.4) Depression 
0.003 4.8* 20.5(2.9) 14(4.1) anxiety 
0.001 3.4** 22.2(5.4) 18.3(5.5) stress 
Note: n=100, (GWPQ) = GrayـWilson personality Questionnaire; (DASS-21) = Depression، Anxiety، Stress scale; BAS=behavioral activity 
system; BIS= behavioral inhibition system; FFFS= Fight–flight-freezing system 
* p<0/05 
**p<0/01 
 
Table 3. Comparing Mean, SD, and Student’s t-test for behavioral components of brain/behavioral system 
 
variable Normal 
M(SD) 
Addict 
M(SD) 
 
t(df=98) 
 
P 
approach 15.5(2.8) 27.7(4.2) 16.7** 0.000 
active avoidance 13.4(2.6) 14.6(1.5) 2.7 0.007 
passive avoidance 19.2(2.1) 15.6(3.4) -1.1 0.243 
extinction 22.8(3.1) 13.3(2.6) -16.2** 0.000 
fight 13.7(3.1) 18.4(2.7) 7.7** 0.000 
flight 19.1(4.1) 16.9(2.7) -3.1* 0.002 
Note: n=100,  
* p<0/05 
**p<0/01 
 
In second stage, in order to review this point that whether the observed difference in BAS, BIS and FFFS, also 
observe in their components or not, t-test is used that its results are shown in table 3. Table 3 shows that there is a 
significant difference between addicts and normal people in behavioral components. In addict group, the highest 
median is in relation to the BAS and then FFFS and BIS, while variables patterns are varied in normal people. 
 
4. Discussion  
On the basis of reinforcement sensitivity theory (RTS), normal and abnormal personalities are along with one 
continuum, so the people who are located in extreme poles of BAS and BIS dimensions, are more probably exposed 
to pathological symptoms development (Pickering & Gary, 1999) individual differences in "anxiety" and "early 
motivation" suggest different pattern of reaction or sensitivity of both brain fundamental system to the external 
stimuli. These systems are BIS  and BAS which response differently to the secondary reinforcing stimuli, behavioral 
inhibition system are motivated against conditional symptoms of punishment or lack of reward and frustration and 
also new and inherent fearful stimuli and BAS is activated via rewarding conditional symptoms with avoiding from 
punishment (Corr & Perdins, 2006) depression heart rate, respiration and hypertension factors are decreased in short 
term by abusing drugs, and addiction essentially has a short term effect on relieving from anxiety signs and 
symptoms, many researches support this view that drug addiction severely linked with negative effects as anxiety 
and depression (Ahmadi, Toobaee, Kharras & Radmehr, 2003; Ahmadi & Ahmadi, 2005) moreover there is an 
1707Latif Alimoradi / Procedia - Social and Behavioral Sciences 30 (2011) 1703 – 1708 L. Alimoradi / Procedia – Social and Behavioral Sciences 00 (2011) 000–000  
essential support of the relationship between drug addiction and anxiety and mental stress (Roberts, 2000; Ahmadi, 
Toobaee, Kharras & Radmehr, 2003; Goeders, 2003) this relationship determines that an individual who has 
simultaneous disorders, often abuse drugs to confront with tensions linked with life stressful stimuli or to relieve 
from anxiety (Ahmadi, Toobaee, Kharras & Radmehr, 2003). Goodarz (2003) reports that there is a relationship 
between drug abuse and stress so that reducing stress alone or in combination with medications can be useful in 
reducing thirst for drug or drug avoidance. These findings conform with Gray formulation (Gary, 1991, 1994) based 
that drug abuse results more activity of BAS, a lot of researches show that BAS is a risk factor for drug abuse and 
inclination towards alcohol (Fowles, 1993, 1994). Johnson, Turner and Iwata (2003) in and epidemiological study 
also find that high-BIS scores predict long life depression and anxiety disorders identification although significant 
genes which increase addiction risk are not known yet, the review of brain/behavioral system can be a good 
predictable for people's inclination towards drug and alcohol abuse, and in the other hand identification and 
treatment of psychological disorders which is simultaneous with drug addiction as depression and anxiety can 
prevent their thirst to the drug and their inclination towards drug consumption. Fortunately during recent decades 
behavioral abnormalities are modeling in animal models as Jeffry Gray theory and this animal modeling paved the 
way for reviewing addiction biological neurological basics. The present research shows that BAS activity in addict 
group is more than normal group and normal people BIS median is more than addict group. Between behavioral 
components, in addict group the highest median belongs to inclination approach component and the lowest median 
belongs to extinction component, and also in normal people the highest median belongs to extinction component, by 
considering the limitations of the present research as limitation in results generalization to all the addict people 
because of various ness in consumption of drugs and also lack of coexistence of other disorders except mentioned 
disorders and also comparing addiction with mental disorders and lack of this knowledge that which one increases 
the other one and etc, it is recommended that future researches are conducted by considering hind of addiction, 
disorders symptoms exact control simultaneously and using other correlations as cognitional, emotional and mental 
components.  
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